We calculate the canonical angular momentum of a free electron, positron and gamma photon. We show that for any particle with charge q the canonical angular momentum ( ) 
Introduction
Conservation of physical quantities such as energy, linear and angular momenta in classical and quantum collisions is an important tool to find the other physical quantities of the collision systems. But the conservation of the canonical angular momentum has not been studied in detail. In a recent study Saglam and Sahin [1] calcu-lated the intrinsic quantum flux of gamma photons by using the conservation of the canonical angular momentum and showed that depending on its helicity, a gamma photon carried an intrinsic quantum flux of 0 ф h e ± = ± along the propagation direction. Here the (+) and (−) signs stand for the right hand ( ) rh and left hand ( ) Ih circular helicity respectively. In the present study we calculate the spin dependent canonical angular momenta of a free electron, positron and gamma photons. We first show that for any particle with the chargeuantum flux, ф int , which has already been calculated [1] . In the present study the sources of these intrinsic flux and hence the magnetic fields are due to the magnetic moments of these particles.
When we do the Stern-Gerlach experiment (SGE) with these particles the magnetic field gradient in the SternGerlach device serves as a detector for the particle's magnetic moment vector: If the non-uniformity of the magnetic field is along the z direction such as 
∂ ∂ > then the spin-down electrons will be deflected upward while the spin-up ones will be deflected downward. Similarly if we have SGE with a positron beam, because of the positive charge, the spin-down positrons will be deflected downward while the spin-up ones will be deflected upward. But when it comes to the gamma photons, which are the composite particles made up of an electron and a positron, the direction of the deflection is determined by the sign of the Σμ z . Therefore the magnetic moment of the gamma photon is an important property (not spin) to determine the direction of the deflection. Recently we have calculated [3] the magnetic moment of a gamma photon and found that the z-component of the magnetic moment is equal to 
Canonical Angular Momentum of a Free Electron and a Positron
The definition of the canonical angular momentum vector, c J , for a free particle with charge q and the position vector r is given by [1] :
which is put in the form:
where kin J is the kinetic angular momentum and ф int is the intrinsic quantum flux of the particle. 
Canonical Angular Momenta of Gamma Photons
To calculate the canonical angular momentum of a gamma photon (γ) our starting point will be the electron-positron annihilation process ending with the creation of two gamma photons with ( ) rh and ( ) Ih circular helicities [1] . We will assume that electron and positron collide at the origin of the coordinate system. After the collision we will have two photons with the same energy: 
For a gamma photon propagating in z direction with the wave vector momentum relation given in (2) becomes:
Next we calculate the expectation values of spin and the the intrinsic flux for gamma photons with ( ) rh and ( ) lh circular helicities: In Appendix, we show that for both helicities the expectation values of ( ) z S are zero. We also show that for a gamma (γ) photon, propagating in z direction, we have Φ int (γ) = ±Φ 0 along the propagation direction. Here the (+) and (−) signs stand for with ( ) rh and ( ) Ih circular helicity respectively. Now using the current-loop model [1] [2] for gamma photons, we can assume that the above intrinsic flux Φ int (γ) are caused by the fictitious point charge (q fic = e) rotating in the helical sense with ( ) rh or ( ) Ih with the angular frequency ω and moving in z direction with the velocity of light. Further in the current loop model it is also proved that the z-component of the magnetic field is uniform throughout the loop [4] . Substituting 
